Doppler ultrasound was used to measure left renal artery blood flow velocity and pulsatility index on the first, third, and seventh day of postnatal life in 18 very low birthweight small for gestational age (SGA) infants. The values were compared with those from 18 weight matched and 18 gestation matched controls. SGA infants had significantly lower blood flow velocity than their gestation matched controls throughout the first postnatal week (day 1: SGA 10 cm/s, controls 15 cm/s; day 7: SGA 17 cm/s, controls 28 cm/s). These data suggest that abnormalities of renal artery blood flow velocity persist after delivery in the SGA infant. (Arch Dis Child 1993; 68: 588-590) The aorta and left kidney were visualised in real time, and the precise location of the origin of the left renal artery was determined using Doppler ultrasound as the point of the maximum arterial Doppler signal. The longitudinal axis of the artery was then inferred as a line joining this point to the renal pelvis, so that the angle of insonation could be measured. A 3 mm range gate was used to sample signals arising from the renal artery only, and a 100 Hz filter excluded those signals arising from vessel wall movement. The time averaged mean of the peak velocity envelope (corrected for angle of insonation) and the pulsatility index of Gosling and King were measured from the flow velocity waveform.6
Doppler ultrasound studies have demonstrated that in hypoxaemic small for gestational age (SGA) fetuses there is an increased pulsatility index, indicating an increased impedance to flow in the fetal descending thoracic aorta and renal arteries, ' with a decreased pulsatility index in the middle cerebral artery. In such fetuses blood flow velocity is decreased in the aorta and increased in the middle cerebral artery. 2 4 It has been suggested that these findings are the consequence of a chemoreceptor mediated redistribution in the fetal circulation in favour of the brain and at the expense of the viscera. Postnatal Doppler studies have documented reduced blood flow velocity in the superior mesenteric artery and the coeliac axis of SGA infants,5 suggesting that cardiovascular abnormalities that have been induced by fetal hypoxaemia may persist into postnatal life even when the infant is no longer hypoxaemic. The aorta and left kidney were visualised in real time, and the precise location of the origin of the left renal artery was determined using Doppler ultrasound as the point of the maximum arterial Doppler signal. The longitudinal axis of the artery was then inferred as a line joining this point to the renal pelvis, so that the angle of insonation could be measured. A 3 mm range gate was used to sample signals arising from the renal artery only, and a 100 Hz filter excluded those signals arising from vessel wall movement. The time averaged mean of the peak velocity envelope (corrected for angle of insonation) and the pulsatility index of Gosling and King were measured from the flow velocity waveform. 6 Student's unpaired t test was used to analyse the data. The pulsatility index data were significantly skewed and were analysed using log transformed data.
Results
The major characteristics of the three groups of infants are shown in the table. On the first day of postnatal life, the mean renal artery blood flow velocity of the SGA infants (10 cmls) was significantly lower than in their gestation matched controls (15 cm/s, t=2-4, p<O-O5; fig 1) . Although mean blood flow velocity was lower in the SGA infants than in their weight matched controls on all three occasions, at no time was the difference statistically significant. There were no statistically significant differences in pulsatility index or in serum urea or creatinine concentrations between the three groups ( fig 3) . The fall in serum creatinine during the study period was less in the SGA infants (from 92 to 80 [umol/1) than in their gestation matched controls (from 100 to 62 1Lmol/l), but this difference was not statistically significant.
Discussion
In SGA infants, the renal artery blood flow velocity is lower than in appropriately grown infants of equivalent gestation. These findings cannot be explained by other clinical differences between the two groups, such as blood pressure, blood gases, or incidence of patent ductus arteriosus.
The most likely explanation for the reduced renal blood flow velocity in the SGA infants is reduced blood flow to the kidney. Although volume flow is dependent on both blood flow velocity and vessel diameter, the latter was too small to allow accurate measurement by ultrasound. It is unlikely, however, that the renal arteries of the SGA infants had a larger diameter than those of their controls. Indeed, all measurable cardiovascular structures, including the aorta and umbilical arteries, are smaller in SGA infants.7
Reduction in renal blood flow may be the result of increased renal vascular resistance. There were no significant differences in pulsatility index, however, between the SGA infants and their gestation matched controls. An alternative explanation is that the renal mass of the SGA infants was smaller, which would account for reduced blood flow with apparently normal vascular resistance. Blood flow per unit renal mass might then be similar in the SGA and the appropriately grown infants.
Glomerular filtration rate and sodium clearance have been shown to rise with an increased protein intake,8 possibly driven by an increase in the nitrogenous excretory load on the kidneys. As there were no significant differences in serum urea between our study groups, it is unlikely that this mechanism could explain the differences we observed.
Serum creatinine concentrations in the SGA infants were not significantly raised, and SGA infants were not more likely to 
